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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inorganic-fiber made heat insulating material which radiates less, 
formaldehyde and has the same water resistance as the conventional heat insulation material has and a - 
method of manufacturing the material. 

SOLUTION: The inorganic-fiber made heat insulation material is obtained in such a way that, after felt . 
prepared by adding a binder containing a formaldehydeHjased thermosetting resin as a main ingredient to 
inorganic fibers and forming the fibers in a matHike shape is hardened by heating, a formaldehyde scavenger 
which is a material that can set the formaldehyde through a reaction is added to the hardened felt. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.5i«*** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The heat insulator made from an inorganic fiber characterized by having reacted with formaldehyde 
and . adding the formaldehyde scavenger which is the fixable matter in the heat insulator made from an inorganic 
fiber which added the binder which uses formaldehyde system thermosetting resin as a principal component to 
the inorganic fiber, and was fabricated in the shape of a mat. 

[Claim 2] The heat insulator made from an inorganic fiber characterized by adding said'formaldehyde scavenger 
to said formaldehyde system thermosetting resin 3 %of the weight to 50%of the weight. 
[Claim 3] The heat insulator made from an inorganic fiber according to claim 1 or 2 characterized by said 
formaldehyde scavenger consisting of at least one kind of the derivative of the compound containing a 
hydrazide compound, the amino group, or an imino group, or a urea. 

[Claim 4] The heat insulator made from an inorganic fiber according to claim 1 or 2 with which said 
formaldehyde scavenger is characterized by consisting of at least one kind of an ethylene urea, adipic-acid 
dihydrazide, 1, 3--dimethyl urea, Succin imide, or a phthalimide. 

[Claim 5] The manufacture approach of the heat insulator made from an inorganic fiber characterized by adding 
with formaldehyde the formaldehyde scavenger which is the fixable matter [ after carrying out heat hardening of 
the felt which added the binder which uses formaldehyde system thermosetting resin as a principal component 
to the inorganic fiber, and was made into the shape of a mat ], 

[Claim 6] The manufacture approach of the heat insulator made from an inorganic fiber according to claim 5 
characterized by using at least one kind of the derivative of the compound containing a hydrazide compound, 
the amino group, or an imino group, or a urea as said formaldehyde scavenger. 

[Claim 7] The manufacture approach of the heat insulator made from an inorganic fiber according to claim "5 
characterized by using at least one kind of an ethylene urea, adipic-acid dihydrazide, an acetamide, 1,3- 
dimethyl urea, Succin imide, or a phthalimide as said formaldehyde scavenger. 



[Translation done.] 



http://Www4.ipdl.ncipi.go.jp/cgiH3in/4ranjyeb_cgi_ejje?u^ittp%3A?2 2005/02/14 



* NOTICES * ' ' 



1/S 



JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
~2.^^^^ shows the word which can not be translated. 

3.in the drawings, any words are not translated. ^ - . 

DETAILED DESCRIPTION ' * 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention more specifically relates to the heat insulator made from an inorganic 
fiber with low stripping and its manufacture approach of formaldehyde about the heat insulator made from an 
inorganic fiber, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The heat insulator made from an inorganic fiber which consists of high glass wool, 
high rock wool, etc. of heat insulation and a heat insulation effect as heat insulating material, such as a heat 
insulator of a building and works piping, is used broadly. And the method of manufacturing .the heat insulator 
made from an inorganic fiber, using formaldehyde system thermosetting resin, such as phenol resin, as a binder 
for carrying out the fabricating operation of the heat insulator made from an inorganic fiber is common. Such 
phenol resin is obtained as three-dimension reticulated resin of insoluble and infusible nature by making a 
phenol and formaldehyde react under alkali, and usually heating and stiffening this. However, generally, since 
formaldehyde is needed for an excess in an early manufacture phase, unreacted formaldehyde remains after 
resin hardening, and also formaldehyde may arise in the condensation reaction under hardening. Moreover, since 
formaldehyde arose by hydrolysis by moisture etc. also after hardening termination, these formaldehyde .was 
emitted from the heat insulator front face, and there was a problem of worsening a living environment and work 
environment as a formalinHike odor. 

[0003] Therefore, although the heat insulator made from an inorganic fiber which adds the resin compounded 
without using formaldehyde is also proposed, even if there are few.the numbers and it is, there is nothing that 
satisfies a price and a property. For example, although the approach of adding room-temperature-setting nature 
resin, such as furan resin and urethane resin, to an inorganic fiber system heat insulator is indicated by JP,6- 
136141, A, if the catalyst for hardening generally is not used, sufficient hardenability ability is hard to be 
obtained in many cases, and a price is also more expensive than phenol resin. M oreover,-when using 
thermoplastics, such as acrylic resin and polyvinyl alcohol, there is an inclination for the reinforcement of the 
heat insulator made from an inorganic fiber. obtained and a water resisting property to lack in practicability low 
[0004] . . • 

[Problem(s) to be Solved by the Invention] This invention is accomplished in view of said trouble, and the object 
has little stripping of formaldehyde, and it is offering the heat insulator made from an inorganic fiber which 
maintained the water resisting property conventionally like elegance, and its manufacture approach 
[0005] 

[Means for Solving the Problem] this invention persons found out wholeheartedly that stripping of the 
formaldehyde from the heat insulator made from an inorganic fiber was controlled to the heat insulator made 
from an inorganic fiber which added the binder which uses formaldehyde system thermosetting resin as a 
principal component to the inorganic fiber, and was fabricated in the shape of a mat, and the water resisting 
property of the heat insulator made from an inorganic fiber could be maintained by adding a formaldehyde 
scavenger to it as a result of examination. That is, the engineering construction and the operation effectiveness 
of this invention are as follows. 

[0006] The heat insulator made from an inorganic fiber concerning this invention is characterized by having 
reacted with formaldehyde and adding the formaldehyde scavenger which is the fixable matter in the heat 
insulator made from an inorganic fiber which added the binder which uses formaldehyde system thermosetting 
resin as a principal component to the inorganic fiber, and was fabricated in the shape of a mat. Therefore, 
stripping of formaldehyde can consider as few heat insulators. made from an inorganic fiber, maintaining a water 
resisting property, since the formaldehyde in formaldehyde system thermosetting resin is caught by the 
formaldehyde scavenger, while the water resisting property of the heat insulator made from an inorganic fiber is 
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maintained on a par with the former by having used formaldehyde system thermosetting resin for the binder, 
and having fabricated it. [ as well as the conventional common heat insulator made from an inorganic fiber ]' 
[0007] Moreover, the manufacture approach of the heat insulator made from an inorganic fiber concerning this 
invention is characterized by adding with formaldehyde the formaldehyde scavenger which is the fixable matter 
[ after carrying out heat hardening of the felt which added the binder which uses formaldehyde system 
thermosetting resin as a principal component to the inorganic fiber, and was made into the shape of a mat ]. 
Therefore, not requiring special equipment or a special process but suppressing lifting of a manufacturing cost 
as much as possible, in order for what is necessary just to be. to produce the heat insulator made from an 
inorganic fiber by the same approach as usual, and to add a formaldehyde scavenger by simple approaches, 
such as spreading, to this, a water resisting property is maintained and the heat insulator made from an 
inorganic fiber with little stripping of formaldehyde is obtained. 
[0008] 

[Embodiment of the Invention] Although the gestalt of operation concerning this invention is shown below, this 
invention is not limited to the gestalt of the following operations, and can be suitably changed within limits by 
which it is characterized [ of said this invention ]. 

[0009] The heat insulator made from an inorganic fiber concerning this invention is obtained by adding with 
formaldehyde the formaldehyde scavenger which is the fixable matter [ after carrying out heat hardening of the 
felt which added the binder which uses formaldehyde system thermosetting resin as a principal component to 
the inorganic fiber, and was made into the shape of a mat ]. The addition approach to the heat insulator made 
from an inorganic fiber of a formaldehyde scavenger can use welH<nown technique, such as the approach of 
spraying a water solution, the approach of spraying powder as aerosol, an impregnation method, and a coating 
method, for arbitration. Thereby, since it is thought that a formaldehyde scavenger exists in high- density at the 
surface section of the heat insulator made from an inorganic fiber and the formaldehyde of internal 
formaldehyde system thermosetting resin is efficiently caught by the formaldehyde scavenger, stripping of the 
formaldehyde from the heat insulator made from an inorganic fiber can be lessened extremely. 
[001 0] As an inorganic fiber, glass wool, rock wool, etc. can be mentioned suitably. However, an inorganic fiber 
cannot be chosen as arbitration according to an application, and is not limited especially. 
[001 1] A binder uses formaldehyde system thermosetting resin as a principal component. As an example of 
formaldehyde system thermosetting resin, the phenol resin which is most excellent in a water resisting property 
in affiliated resin can be mentioned suitably. Phenol resin is obtained by at least one kind of phenols, such as a 
phenol, resorcinol, cresol, and a xylenol, and at least one kind of aldehydes, such as formaldehyde, of 
condensation according to a well-known synthetic approach. Moreover, phenol resin may denaturalize with a 
urea etc. 

[001 2] Moreover, a binder can contain additives, such as a flame retarder, an insecticide, and 

antiseptics, if needed. 

[0013] Although a formaldehyde scavenger reacts with formaldehyde, and it will not be limited especially if it is 
the fixable matter, it can mention suitably the compound containing a hydrazide radical, the amino group, or an 
imino group, and the derivative of a urea. 

[0014] As a compound containing a hydrazide radical, the mono-hydrazide compound which has one hydrazide 
radical, the dihydrazide compound which has two hydrazide radicals, the multiple-valued hydrazide compound 
which has three or more hydrazide radicals can be mentioned. 

[0015] A mono-hydrazide compound is a compound expressed with RC0NHNH2, and aryl groups, such as alky! 
groups, such as a methyl group, an .ethyl group, n^ropyl group, an isopropyl group, n-butyl, an isobutyl radical, 
sec-butyl, and t-butyt, or a phenyl group, a biphenyl radical, arid a naphthyl group, can be mentioned as R, for 
example. Moreover, what may be permuted by a hydroxyl group or the halogen atom, and has alky! groups, such 
as a methyl group, an ethyl group, and n--propyl group, as a substituent in an aryl group is available for the 
hydrogen atom of these alky! groups and an aryl group. As an example of such a mono-hydrazide compound, 
HORUMU hydrazide, the aceto hydrazide, propionic-acid hydrazide, lauric-acid hydrazide. stearin acid hydrazide, 
salicylic-acid hydrazide, benzoic-acid hydrazide. paraHiydroxybenzoic-acid hydrazide, naphthoic-acid hydrazide, 
etc. can be mentioned. 

[0016] A dihydrazide compound is a compound expressed with H2 NHN-X-NHNH2 (X shows ^0-or -CO-Y- 
C0-), and what was made into the divalent radical can be suitably mentioned by replacing with a joint hand the 
hydrogen atom of the radical shown by the above mentioned R as Y. That is, as an example of Y, arylene 
radicals, such as alkylene groups, such as a methylene group, ethylene, and a trimethylene radical, or a 
phenylene group, a biphenylene radical, and a naphthylene radical, can be mentioned. Moreover, what may be 
permuted by a hydroxyl group or the halogen atom, and has alkyi groups, such as a methyl group, an ethyl 
group, and n-propyl group, as a substituent in an arylene radical is available for the hydrogen atom of these 
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alkylene groups ancJ-an arylene radical. As an example of such a dihydrazide compound, oxalic acid dihydrazide, 
malonic-acid dihydrazide, succinic-^cid dihydrazide, adipic-acid dihydrazide, sebacic-acid dihydrazide, maleic- 
acid dihydrazide, fumaric-acid dihydrazide, diglycolic acid acid dihydrazide, tartaric-acid dihydrazide, malic-acid 
dihydrazide, -isophthalic acid dihydrazide, terephthalic-acid dihydrazide, etc. can be mentioned. 
[0017] Moreover, as a multiple-valued hydrazide compound, tetra-hydrazides, such as TORIHIDORAJIDO 
compounds, such as trihydrazide citrate, pyromellitic acid TORIHIDORAJIDO, 1 and 2, 4-benzene 
TORIHIDORAJIDO, NITORIRO acetic-acid TORIHIDORAJIDO, and cyclohexane trihydrazid tricarboxylate, 
ethylenediaminetetraacetic acid tetra-hydrazide, 1,4 and 5, and 8^aphthoic-acid tetra-tiydrazide, can be 
mentioned. Moreover, you may be the poly hydrazide compound which uses as a monomer component the 
hydrazide compound which has a polymerization radical, for example, polyacrylic acid hydrazide can be 
mentioned. 

[pPl8] As a compound containing the amino group or an imino group, Succin i.mide, a phthalimide, a 
dicyandiamide, a melamine, benzoguanamine, etc. can be mentioned. 

[0019] As a derivative of a urea, ethylene urea, 1 and 3-dimethyl urea, thiourea, etc. can be mentioned. 
[0020] Especially in the formaldehyde scavenger mentioned above, adipic-acid dihydrazide [ from viewpoints, 
such as the prehension effectiveness over the amount of the scavenger used, ], Succin imide and phthalimide, 
ethylene urea, 1, and 3-dimethyl urea is desirable. 

[0021] Moreover, it is desirable especially desirable to contain to the total weight of formaldehyde system 
thermosetting resin 3 %of the weight to 50% of the weight, and a formaldehyde scavenger is 5 % of the weight - 
20 % of the weight. When higher [ when lower than 3 % of the weight, the depressor effect of formaldehyde 
stripping is small, and ] than 50 % of the weight, it is in the inclination for the reinforcement of the heat insulator 
made from an inorganic fiber and a water resisting property Jo become low. A formaldehyde scavenger may mix 
and use two or more sorts. 

[0022] Furthermore, the heat insulator made from an inorganic fiber concerning this invention may also contain 
additives, such as a bulking agent and a pigment, if needed. 

[0023] In addition, in using the compound (for example, ethylene urea) which does not cause reactant lowering - 
or decomposition with formaldehyde on the hardening conditions (especially curing temperature) of a binder as a 
formaldehyde scavenger, after mixing a binder and a formaldehyde scavenger and adding this mixture to an 
inorganic fiber, heat hardening of the felt made into the shape of a mat can be carried out, and the heat 
insulator made from an inorganic fiber can also be fabricated. In this case, although more [ inside ] scavengers 
than the surface section of a binder will exist, since a binder exists in the heat insulator front face made from 
an inorganic fiber in the shape of [ very thin ] film, a formaldehyde scavenger is considered that the probability 
which exists in this film front face becomes large. Therefore, the formaldehyde in the binder film is certainly 
caught by the latest formaldehyde scavenger. Moreover, even if not caught, possibility of contacting the 
formaldehyde scavenger which exists in the front face of other binder film is high, and can stop very low 
stripping of the formaldehyde from the heat insulator made from an inorganic fiber. 
[0024] 

[Example] The inorganic fiber heat insulator of examples 1 -1 1 and the examples 1 -4 of a comparison was 
produced by spraying a formaldehyde scavenger on the mat (curing temperature of resin: 210-270 degrees C) 
produced using urea denaturation phenol resin according to the technique of producing the conventional heat 
insulator made from an inorganic fiber with the addition of a table 1. In addition, in the formaldehyde scavenger 
in a table 1, a "water solution" means the fuel spray by the formaldehyde scavenger water solution! and 
"powder" means the fuel spray which made the formaldehyde scavenger aerosol. Moreover, the numeric value 
of an addition expresses the content of the formaldehyde scavenger to formaldehyde system thermosetting 
resin with a percentage. 

[0025] It is JIS about measurement of the amount of formaldehyde stripping of the heat insulator made from an 
inorganic fiber produced as mentioned above. A It carried out according to 5908. In addition, stripping 
temperature was made into 25 degrees C. A result is shown in a table 1 . Moreover, the amount B of 
formaldehyde stripping in case the rate of reduction in a table does not add a rate [ of reduction ] [%] =100x(A- 
B)/AA scavenger [mg/L]: It computed in the amount of formaldehyde stripping at the time of adding a 
scavenger [mg/L]. 
[0026] 
[A table 1] 
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[0027] As shown in a table 1 , the amount of stripping of the formaldehyde from the heat insulator made from an 
inorganic fiber of the examples 1-11 which sprayed the formaldehyde scavenger became few things compared 
with the heat insulator made from an inorganic fiber of the example 1 of a comparison which did not spray a 
formaldehyde scavenger. Moreover, in the example Included in the range whose addition of a formaldehyde 
scavenger is 3 % of the weight - 50 % of the weight, as compared with the heat insulator made from an inorganic 
fiber of the examples 2, 3, and 4 of a comparison with which the addition of a formaldehyde scavenger exceeds 
less than 3% or 50 %of the weight, the value was comparable as the case where a formaldehyde scavenger is 
not added, and showed the high water resisting property also in the decreasing rate on the strength by water 
absorption. 

[0028] Moreover, the mixture which added urea denaturation phenol resin and an ethylene urea was sprayed at 
the time of drafts making of the heat insulator made from an inorganic fiber, and the heat insulator made from 
an inorganic fiber was produced (examples 12 and 13). It measured like the approach which described above the 
amount of formaldehyde stripping of the heat insulator made from an inorganic fiber. A result is shown in a table 
2. 

[0029] . . . ■ 
• [A table 2] 
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[0030] As shown in a table 2, the amount of stripping of the formaldehyde from the heat insulator made from an 
inorganic fiber of examples 12 and 13 became few things like examples 1 -1 1 . Moreover, in the example included 
in the range whose addition of a formaldehyde scavenger is 3 % of the weight - 50 % of the weight, as compared 
with the heat insulator made from an inorganic fiber of the example 5 of a comparison with which the addition of 
a formaldehyde scavenger exceeds 50 %of the weight, the value was comparable as the case where a 
formaldehyde scavenger is not added, and showed the high water resisting property also in the decreasing rate 
on the strength by water absorption. 
[0031] 

[Effect of the Invention] Accordin^l to the heat insulator made from an inorganic fiber concerning this invention, 
there is little stripping of formaldehyde and the heat insulator made from an inorganic fiber which maintained - 
the water resisting property is offered. 



[Translation done.] 
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